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Abstract 

This review addresses the current status of drug therapy for the management of fibromyalgia syndrome (FMS) and 
is based on interdisciplinary FMS management guidelines, meta-analyses of drug trial data, and observational 
studies. In the absence of a single gold-standard medication, patients are treated with a variety of drugs from 
different categories, often with limited evidence. Drug therapy is not mandatory for the management of FMS. 
Pregabalin, duloxetine, milnacipran, and amitriptyline are the current first-line prescribed agents but have had a 
mostly modest effect. With only a minority of patients expected to experience substantial benefit, most will 
discontinue therapy because of either a lack of efficacy or tolerability problems. Many drug treatments have 
undergone limited study and have had negative results. It is unlikely that these failed pilot trials will undergo 
future study. However, medications, though imperfect, will continue to be a component of treatment strategy for 
these patients. Both the potential for medication therapy to relieve symptoms and the potential to cause harm 
should be carefully considered in their administration. 



The desire to take medicine is perhaps the greatest feature 
which distinguishes man from animals. 

Sir William Osier (1849-1919) 

Introduction 

Roughly 2% of the developed worlds population meet ei- 
ther the 1990 or 2010 American College of Rheumatology 
criteria for fibromyalgia syndrome (FMS) [1-5]. Patients 
with FMS report a wide array of somatic and psycho- 
logical symptoms, and each contributes to a varying 
degree of symptom burden and functional disability [6,7]. 

Many factors shape the modern practice of FMS 
pharmacologic therapy. Understandably, patients seek 
symptom relief, and prospective studies [8] and con- 
sumer reports demonstrate considerable use of pharma- 
cological and non-pharmacological therapies [9,10]. 
Some may even hope for complete eradication of symp- 
toms, a goal that currently is mostly unattainable. Physi- 
cians are trained to alleviate symptoms, using available 
evidence and clinical experience, even in the absence of 
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a cure. Drug prescription has been the foundation of 
medical care over the past several decades, driven by the 
success of many pharmacologic interventions for various 
medical conditions. This success has positioned drug 
prescription at the center of the practice of medicine 
and has become entrenched in patient expectations for 
medical care [11]. Pharmaceutical companies are also 
highly motivated to provide FMS patients with success- 
ful, but profitable, pharmacological therapies. Identifying 
an effective FMS drug would be a triumph for patients, 
health-care providers, and industry alike, and a potential 
financial market is valued at $1.2 billion in the US alone 
[12]. Therefore, the status of FMS drug therapy reflects 
the needs of these various stakeholders, and each has a 
distinct agenda. In this review, we address the following 
questions: 

• Which drugs are considered standard for the 
treatment of FMS? 

• What are the potential benefits and harms of 
standard treatment drugs in FMS? 

• Are there any other commonly prescribed FMS 
treatments whose use is supported by (limited) 
evidence? 

• Are there any other commonly prescribed FMS 
treatments whose use is not supported by evidence? 
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• Are there any drugs not recommended for use in 
the treatment of FMS? 

• Which drugs held promise but without success? Are 
there new hopes for a magic bullet' for FMS? 

• Are any particular drugs better than the others? 

• What should physicians and patients be mindful of 
when drug therapy is considered? 

Review 

Methods 

Our analyses and recommendations are based on the 
following sources: 

a. Interdisciplinary guidelines 

Interdisciplinary FMS management guidelines have re- 
cently been developed in Canada [13] and Germany [14]. 
The German guideline was based on a systematic search 
of the literature from inception to December 2010. The 
strength of recommendations was developed by multiple- 
step formal procedures to reach a consensus. As measure 
of efficacy, standardized mean difference of drugs versus 
control group in randomized controlled trials (RCTs) was 
chosen for the outcomes of pain, fatigue, sleep problems, 
and health-related quality of life (HRQOL) at final treat- 
ment and, if available, at follow-up. Dropout rates for the 
active versus control group were chosen as a measure of 
tolerability. Adverse events as reported in RCTs, open- 
label studies, and case reports were chosen as measure of 
risks. Efficacy, tolerability, and risks and applicability of 
therapies available were summarized in a balance sheet 
[15,16]. Similarly, the Canadian guideline was based on a 
systematic literature search directed by questions derived 
from a needs assessment. The literature was evaluated for 
level of evidence according to a standard method; recom- 
mendations were formulated and reviewed by a multidis- 
ciplinary group and, after a voting procedure, assigned a 
level of recommendation [13]. 

b. Meta-analyses 

Cochrane reviews on antidepressants [17-20] and anticon- 
vulsants [21,22] in FMS were accessed. If the number of 
responders (for example, 30% pain reduction) was not re- 
ported, a validated imputation method to calculate pain 
reduction rates from reported means and standard devia- 
tions was used [20,23]. 

c. Observational studies 

The external validity of drug therapy in FMS is severely 
limited because of uniform exclusion of inflammatory 
rheumatic diseases and DSM-IV (Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition)-defmed 
psychological disorders from studies [16]. Therefore, we 
refer to the results of FMS consumer reports [9,10], of co- 
hort studies of patient databanks [24], and of administrative 



claims data [25] to better understand patterns of drug use 
in the general population. 

Drugs currently prescribed as standard treatment for 
fibromyalgia syndrome 

The tricyclic antidepressants (TCAs), particularly ami- 
triptyline, were the mainstay of FMS pharmacotherapy 
up to the last decade. Although amitriptyline has never 
received approval for treatment of FMS, it is available in 
most countries worldwide, relatively cheaply, and is ap- 
proved for treatment of depression or chronic neuropathic 
pain syndromes. Originally amitriptyline was thought to 
act by reducing alpha intrusion into non-rapid eye move- 
ment (non-REM) sleep, but the current understanding 
suggests an effect on pain modulation via serotonin and 
norepinephrine. Subsequent study identified the efficacy of 
pregabalin (an anticonvulsant with a2-5 ligand binding) and 
two newer antidepressants - the serotonin norepinephrine 
reuptake inhibitors (duloxetine and milnacipran) - in relief 
of FMS symptoms. All three latter agents are approved for 
FMS therapy by the US Food and Drug Administration 
(FDA). Pregabalin is approved for FMS therapy not only in 
the US and Canada but in a number of countries in South 
America, the Middle East, and Asia. 

Duloxetine is approved in 25 countries besides the US, 
whereas milnacipran is approved in the US, Argentina, 
Australia, and South Korea. In contrast, the European 
Medical Agency (EMA) denied approval of these three 
drugs on the grounds that they had not shown superior- 
ity to placebo in pain reduction in studies that included 
European patients [17,22]. All three are approved for the 
treatment of anxiety or depressive disorders or both in 
some European countries. 

Efficacy and tolerability 

The pain-reducing benefits of pregabalin, duloxetine, and 
milnacipran are minimally outweighed by side effects 
(Table 1). In that only a minority of patients will experi- 
ence substantial relief [17,19,20], vigilance regarding 
adverse effects is required (Table 2). Most commonly, 
tolerability is limited by troublesome, but generally not 
serious, side effects, such as drowsiness, weight gain or 
peripheral edema for pregabalin, and gastrointestinal or 
cognitive intolerance for duloxetine and milnacipran. 

Although life-threatening side effects such as serotonin 
syndrome and liver failure with antidepressants [17] and 
heart failure with pregabalin [22] are very rare, they 
should be kept in mind. Pregabalin abuse has also been re- 
ported in susceptible populations, leading to classification 
as a Class V controlled substance in the US [26] . 

The benefit-risk balance seems to be modestly favor- 
able for TCAs and essentially equal for selective sero- 
tonin reuptake inhibitors (SSRIs) (Table 1), but the 
quality of evidence for TCAs and SSRIs is relatively poor 
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Table 1 Thirty percent pain reduction rates in randomized controlled trials with antidepressants and pregabalin in 
patients with fibromyalgia syndrome 



Drug 

(reference) 


Number of 
RCTs/participants 


30% pain reduction 
true drug vs. 
placebo (%) 


RR 30% pain 
reduction 
(95% CI) 


Dropout rate 
due to adverse 
events, percentage 


RR dropout rate 
due to adverse events 
(95% CI) 


Duloxetine 3 [17] 


5/1,884 


46.8 vs. 34.0 


1.33 (1.18-1.51) 


18.7 vs. 10.4 


1.65 (1.30-2.09) 


Milnacipran b [17] 


5/4,110 


36.4 vs. 28.1 


1.38 (1.25-1.51) 


21.5 vs. 11.0 


2.00 (1.47-2.73) 


SSRIs c [20] 


7/414 


36.4 vs. 20.6 


1.59 (1.01-2.52) 


9.5 vs. 7.0 


1 .60 (0.84-3.04) 


TCAs d [20] 


9/542 


48.3 vs. 27.8 


1.60 (1.15-2.34) 


5.2 vs. 6.5 


0.84 (0.46-1.52) 


Pregabalin 6 [22] 


5/3,259 


40.0 vs. 29.1 


1.37 (1.22-1.53) 


19.4 vs. 11.0 


1.68 (1.36-2.07) 



a Dosages 60 mg/day, 120 mg/day, and 60 to 120 mg/day flexible pooled together. b Dosages 100 mg/day, 200 mg/day, and 100 to 200 mg/day flexible pooled 
together. c Citalopram 20-40 mg/day, Fluoxetine 12-80 mg/day, Paroxetine 20-60 mg/day. d Amitriptyline 10-50 mg/day. e Dosages 150 mg/day, 300 mg/day, 
450 mg/day, 600 mg/d, and 300-450 mg/day flexible pooled together. One study with 556 participants and an enriched enrolment withdrawal design could not 
be included in meta-analysis. CI, confidence interval; RCT, randomized controlled trial; RR, relative risk; SSRI, selective serotonin reuptake inhibitor; TCA, 
tricyclic antidepressant. 



[19,20]. A direct comparison of TCA and SSRIs to preg- 
abalin and serotonin noradrenaline reuptake inhibitors 
(SNRIs) is flawed for a number of reasons. The data on 
TCAs and SSRIs are based on early studies conducted 
between 1986 and 1998, generally with small sample 
sizes, whereas data for pregabalin and SNRIs are more 
robust, performed with much larger sample sizes in 
studies designed to seek therapeutic approval conducted 
between 2004 and 2010. Study design has improved con- 
siderably over the years as application of rigorous scien- 
tific methodology has increased [20]. Primary endpoints 
have also changed with more recent attention to global 
health status rather than focusing on any single particu- 
lar symptom. And finally, both the placebo as well as the 
nocebo (dropout) response rate have increased over time 
[27,28]. Therefore, direct comparison of TCAs and 
SSRIs with pregabalin or SNRIs is confounded. 

Effectiveness 

Although RCTs can provide discrete estimates of effect, 
the effectiveness of a drug is likely best characterized by 
the real-life experience provided by observational studies 
in the general population, independent of industry and 
reliant on clinical judgment. TCA use in patients with 
newly diagnosed FMS was examined by using privately 
insured US administrative claims data, covering 1999 to 
2005. The mean (median) duration of the first treatment 
episode was 150 (58) days, with 60.8% augmenting TCA 
use with other drugs, 61.8% switching to another drug at 
the end of their TCA episode, and 22.8% discontinuing 
TCAs without switching [25]. Therefore, TCAs represent 
limited efficacy as a single drug in the clinical setting. 
Similarly, treatment information was provided in an 11- 
year follow-up of about 3,123 US adult FMS patients 
registered in the National Data Bank of rheumatic dis- 
ease. The centrally acting agents (pregabalin, gabapentin, 
duloxetine, and milnacipran) received approval during 
the observation period of the study. Use rates increased 



from 10% to 39% over the 11 years, but mean pain, fa- 
tigue, and disability measurements did not change in this 
study population. For patients treated with duloxetine or 
milnacipran, or pregabalin, pain scores were reduced sig- 
nificantly - by 0.17 (0.03, 0.30) units, an improvement of 
2.8% - following the start of these drugs but with no sig- 
nificant improvements in fatigue or function. These re- 
sults question whether the changes attributable to use of 
these agents are truly clinically meaningful. However, a 
patients choice to continue a treatment implies some 
level of satisfaction. The estimated 25th and 50th per- 
centiles of time to discontinuation for centrally acting 
agents were 1 and 2.5 years, respectively [24], In a Ger- 
man fibromyalgia consumer reports study, patients did 
not identify any medication in the top 10 effective ther- 
apies. Rather, medication therapy was only perceived as 
harmful, with pregabalin identified as the 3rd, duloxetine 
the 6th, and amitriptyline the 7th most harmful therap- 
ies [10]. Taking all these factors and, especially, real- 
world clinical observation into consideration, we con- 
tend that the overall benefit of these agents remains lim- 
ited for most patients. 

Other commonly prescribed fibromyalgia syndrome 
treatments with use supported by (more limited) 
evidence 
Tramadol 

Tramadol, a weak u-opioid receptor agonist and a re- 
uptake inhibitor of serotonin and norepinephrine, is fre- 
quently used in FMS treatment [9,10]. As this is the only 
opioid medication that has been studied in FMS, it is 
unfortunate that the quantity of evidence is small. Studied 
in 313 patients with FMS, tramadol/ acetaminophen was 
superior to placebo over 12 weeks in pain reduction and 
improved quality of life [29]. Sixty-nine percent of 100 
patients tolerated tramadol and achieved benefit during 
the open phase. The responders were randomly assigned: 
after 3 weeks, tramadol was superior to placebo in the 
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Table 2 Summary of the US Food and Drug Administration's contraindications and warnings of pregabalin and 
antidepressants 



Drug 

Pregabalin 



Duloxetine 



Milnacipran 



Tricyclic agents 



Contraindications 

1. Known hypersensitivity to pregabalin or 
any of its components 



1. Concomitant use of monoaminooxidase inhibitors 

2. Uncontrolled narrow-angle glaucoma 

3. Substantial alcohol use or evidence of chronic liver damage 

4. Severe renal impairment 



1. Concomitant use of monoaminooxidase inhibitors 

2. Uncontrolled narrow-angle glaucoma 

3. Substantial alcohol use or evidence of chronic liver damage 



1. Prior hypersensitization 

2. Concomitant use of monoaminooxidase inhibitors 

3. Acute recovery phase following myocardial infarction 



Serotonin reuptake 1 . Concomitant use of monoaminooxidase inhibitors, thioridazine 
inhibitors and pimozide 



Warnings and precautions 

1. Suicidal behavior and ideation 

2. Usage in pregnancy 

3. Hypersensitivity reactions 

4. Angioedema 

5. Peripheral edema 

6. Dizziness and sleepiness with impairment 
of the ability to drive or operate machinery 

7. Gynecomastia and breast enlargement 

1. Suicidality 

2. Hepatotoxicity 

3. Orthostatic hypotension and syncope 

4. Serotonin- or neuroleptic syndrome-like reactions 

5. Abnormal bleeding 

6. Discontinuation syndrome 

7. Activation of mania 

8. Blood pressure control 

9. Hyponatremia 

10. Glucose control in diabetes 

1 1 . Slow gastric emptying 

12. Urinary hesitation and retention 

1. Suicidality 

2. Hepatotoxicity 

3. Serotonin syndrome 

5. Abnormal bleeding 

6. Discontinuation syndrome 

7. Elevated blood pressure 

8. Urinary hesitation and retention 

9. Seizures 

1. Suicidality 

2. Anxiety and insomnia 

3. Activation of mania/hypomania and 
schizophrenia 

4. Cardiovascular disorders 

5. Hyperthyroid patients or those receiving 
thyroid medication 

6. Elective surgery 

7. Elevated or lowered blood sugar 

8. Impaired liver function 

1. Suicidality 

2. Abnormal bleeding 

3. Anxiety and insomnia 

4. Activation of mania/hypomania 

5. Hyponatremia 

6. Seizures 



Last update 

June 2011 



Jan. 2010 



Jan. 2009 



Amitriptyline 
Jan. 2010 



Fluoxetine 
April 2011 



Paroxetine 
July 201 1 
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reduction of pain but not in measures of HRQOL [30]. 
Therefore, tramadol may be considered a step up from 
over-the-counter simple analgesics for pain relief but has 
a side effect profile similar to opioid agents but generally 
less severe. No studies to date have examined the efficacy 
of tapentadol, a drug with effects somewhat similar to 
those of tramadol, but with mostly norepinephrine and 
opioid agonist effect. 

Cyclobenzaprine 

Cyclobenzaprine, a muscle relaxant that is structurally 
similar to the TCAs, is frequently used in North America 
[9] but is unavailable in most European countries. A meta- 
analysis of five RCTs with a total of 392 patients conducted 
in the 1990s demonstrated that cyclobenzaprine-treated 
patients were three times more likely to report overall im- 
provement and moderate reductions in individual symp- 
toms of pain and sleep problems compared with placebo 
after 4 to 24 weeks [31]. A recent RCT with 36 patients 
demonstrated superiority of low-dose cyclobenzaprine 
over placebo for improving sleep after 8 weeks [32]. There- 
fore, cyclobenzaprine may be considered a treatment op- 
tion, but unfortunately evidence is limited. 

Other prescribed fibromyalgia syndrome treatments with 
use not supported by evidence 

A wide array of drugs has failed to show superiority over 
placebo (Table 3). It should be noted that these drugs 
were examined mostly in either a single or few studies 
and with small sample sizes. 

Prescribed drugs that are not recommended for use in 
the treatment of fibromyalgia syndrome? 
Strong opioids 

Worldwide, patients with FMS are prescribed strong opi- 
oids in the absence of any published RCTs examining the 
efficacy in FMS. With increasing concerns of the personal 
and societal risks of opioid treatment for non-cancer 
chronic pain conditions, this trend in opioid use is con- 
cerning. In a nationally representative US dataset of com- 
mercially insured individuals (245,758 patients with FMS), 
11.3% (4% to 20%) received chronic daily opioid therapy 
[34]. Similarly, in a study of about 7 million members of a 
German statutory health insurance company, strong 
opioids were prescribed for 11% with FMS [35]. The 
German guideline search of literature identified only one 
case series wherein the majority of patients worsened or 
discontinued therapy because of side effects [36]. Opioid 
use in FMS was associated with negative health-related 
measures in a prospective cohort study of a Canadian inter- 
disciplinary pain center [37]. Strong opioids were ranked as 
the number one most harmful therapy in the German FMS 
consumer reports [10]. The Canadian [13] and German 
[15] guidelines unanimously strongly discouraged the 



prescription of strong opioids on the basis of lack of evi- 
dence in the context of patient-related side effects and 
risks to society with opioid prescription abuse. US authors 
[38] rationalized that chronic opioid use is inappropri- 
ate in the treatment of FMS because of the interaction 
of unique pathophysiologic characteristics of FMS pa- 
tients and effects associated with chronic opioid use. 
The common practice of prescribing short-acting nar- 
cotics on an 'on demand' basis to handle sudden in- 
creases in painful symptoms has not yet been addressed 
in either studies or practice guidelines but is generally 
not recommended in guidelines for the treatment of 
chronic, non-cancer pain [39]. 

Nonsteroidal anti-inflammatory drug 

Nonsteroidal anti-inflammatory drug (NSAID) use is 
prevalent for patients with FMS, either as a prescription 
medication or as an on-demand over-the-counter prepar- 
ation. Taking into consideration the increasing knowledge 
of risks associated with chronic NSAID use, caution 
should be exercised when advising patients with FMS. 

Table 3 Drug classes that failed to show superiority over 
placebo in reducing fibromyalgia syndrome symptoms 



class (drug) Number of studies /participants/ 

duration of trial in weeks 



Antiviral agents 


1/30/6 


(valacyclovir) 




Anxiolytics 




Alprazolam 


1/31/8 


Bromazepam 


1/84/8 


Dopamine agonists 




• Pramiprexole 


1/60/1 2 a 


• Ropirinol 


1/181/12 


• Terguride 


1/99/12 


Hormones 




Calcitonin 


1/11/4 


Dehydroepiandrosteron 


1/52/4 


Prednisone 


1/20/2 


Hypnotics 




Zolpidem 


1/14/8 


Interferon 


1/28/4 


Ketamine (intravenous) 


1/20/0,5 


Local anesthetics 


3/1 77/4 


(intravenous): Lidocaine 




Neuroleptics: Ritanserin 


1/24/16 


Serotonin receptor 




antagonists 




Tropisetron 


2/261/1 


Odansetron 


1/42/1 


A pooled analysis was conducted in case of more than one study [16]. 
a Pramiprexole was superior to placebo [33]. 
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Forty-one percent of the participants of the German FMS 
consumer reports were current users of NSAIDs [10], 
whereas in the US, 36% report current use of ibuprofen 
[9]. The German [15] guideline gave negative treatment 
recommendations for NSAIDs on the basis of lack of 
superiority compared with placebo after 1 to 8 weeks in 
four RCTs with a total of 181 patients and also because 
of potential side effects (for example, gastrointestinal 
bleeding and cardiovascular risks) for long-term use. 
However, in the US [9] and German [10] consumer re- 
ports, a moderate benefit was attributed to NSAIDS, 
mainly by patients with self-reported osteoarthritis and in- 
flammatory rheumatic diseases [10]. It is noteworthy that 
the latter patients were excluded in nearly all drug studies 
in FMS, but fibromyalgia symptoms are prevalent in these 
conditions. The primary use for NSAIDs remains for the 
management of pain in rheumatic disease [40]. 

Drugs that held promise but without success 

Sodium oxybate, an agent that affects dopamine release 
by binding to the GABA B and gamma-hydroxybutyric 
acid receptors, demonstrated efficacy in RCTs for FMS 
symptoms [28]. However, this agent was denied approval 
by the FDA on the grounds of safety and concerns about 
diversion. Sodium oxybate was similarly refused approval 
by the EMA as short- and long-term efficacy had not 
been demonstrated in the EU population. The safety 
profile of sodium oxybate is unfavorable with a high 
frequency of central nervous system-related adverse 
events, psychomotor effects that can pose a risk of 
motor vehicle accidents, abuse, and diversion, and the 
societal risk related to use as a date-rape drug [28]. 

Serotonin receptor agonists, such as tropisetron, have 
been studied in four European RCTs, but a meta- 
analysis demonstrated no significant superiority over 
placebo [16]. The pharmaceutical companies of these 
drugs have halted further trials (Spath, 2012, personal 
communication). 

Hope for the magic bullet? 
Cannabinoids 

Cannabinoid molecules have analgesic as well as sleep- 
promoting effects. Nabilone, a synthetic tetrahydocannabi- 
nol, has been tested in two small studies. In a 2-week 
crossover study of 32 patients, nabilone was superior to 
amitriptyline for reduction of sleep problems but with- 
out differences in pain or quality of life [41]. In the 
second study, nabilone was superior to placebo after 4 
weeks in 40 patients for both pain and quality of life 
[42]. There were frequent side effects, including vertigo 
(47%), dizziness (35%), and nausea (31%). Nabilone did 
not receive recommendation by the German guideline 
[15], because of abuse potential [43]. The Canadian 
guideline gave a weak recommendation for a trial of 



pharmacologic cannabinoid, particularly in case of sleep 
disturbance [13]. 

Growth hormone 

Three RCTs of growth hormone (two studies compared 
with placebo, one as add-on to multicomponent therapy 
including antidepressants and tramadol) of 157 total 
patients demonstrated benefits of growth hormone for 
pain and fatigue after 9 to 18 months [44-46]. Cost and 
potential side effects (metabolic changes, carpal tunnel 
syndrome, and anemia) raise concerns about its use. 

Quetiapine 

Four double-blind controlled studies have explored the 
efficacy of quetiapine, either alone or as an add-on treat- 
ment, and only one study has been published to date. 
The current available evidence suggests that quetiapine 
may be useful, prompting further study [47]. In view of 
side effects associated with the atypical neuroleptics 
such as weight gain and metabolic changes [48], serious 
concerns regarding their long-term use remain. 

Naltrexone 

In a randomized, double-blind, placebo-controlled, coun- 
terbalanced, crossover study with 31 patients with FMS, 
low-dose naltrexone was superior to placebo in the reduc- 
tion of pain and depressed mood but not in the reduction 
of fatigue and sleep problems [49]. Parallel-group RCTs 
with larger sample sizes are needed to fully determine the 
efficacy of this medication. 

And many others 

A search in ClinicalTrials.gov on 25 May 2013 revealed 
studies that are active or completed with drug classes 
such as antidepressants (agomelatine, paroxetine, and 
trazodone), cannabinoids, dopamine agonists (droxidopa), 
hormones (low-dose hydrocortisone), and hypnotics 
(eszopilcone) as well as with new drug classes such as 
AD337 (centrally acting non-opioid analgesic) and neuro- 
tropines. Overall, it appears that many drugs are currently 
undergoing testing of their efficacy in FMS. To date, all 
agents under testing with available data show limited 
promise at this time, and efficacy appears to be similar to 
that seen with currently available agents. 

Are any particular treatments better than the others? 

The Oregon Health & Science University performed a 
systematic review of comparative therapy through Octo- 
ber 2010 by using published data, FDA medical and stat- 
istical reviews, and dossiers submitted by pharmaceutical 
companies. The authors found 47 eligible studies. Head- 
to-head trials were few, and the evidence provided was 
weak. Short-term treatment with immediate-release par- 
oxetine was superior to amitriptyline in reducing pain 
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and sleep disturbance, and amitriptyline was equivalent 
to cyclobenzaprine and nortriptyline. Withdrawals due 
to adverse events were similar. Using indirect-comparison 
meta-analysis, the authors reported weak evidence that 
there were differences between drugs for particular symp- 
toms. Duloxetine was superior to milnacipran on out- 
comes of pain, sleep disturbance, depressed mood, and 
HRQOL. Both duloxetine and milnacipran were superior 
to pregabalin for improvement in depressed mood, 
whereas pregabalin was superior to milnacipran for im- 
provement in sleep disturbance. Amitriptyline was similar 
to duloxetine, milnacipran, and pregabalin on outcomes 
of pain and fatigue, and data on the other outcomes were 
insufficient. Although there were differences in specific 
adverse events, they did not produce any differences in 
overall withdrawals, adverse events, or withdrawals due to 
adverse events [50]. 

Nuesch and colleagues [51] performed a systematic 
search of the literature up to December 2011, including 
102 trials with 14,982 subjects and eight active interven- 
tions (TCAs, SSRIs, SNRIs, pregabalin, aerobic exercise, 
balneotherapy, cognitive behavioral therapy, and multi- 
component therapy) and examined the data by a 
network analysis. Methodological quality and small 
numbers introduced heterogeneity and inconsistency in 
this analysis. When the analysis was restricted to large 
trials with at least 100 patients per group, heterogeneity 
was low and benefits for SNRIs and pregabalin com- 
pared with placebo showed statistical significance but 
only limited clinical relevance [51]. 

What should physicians and patients be mindful of when 
drug therapy for fibromyalgia syndrome is considered? 

Drug therapy is not a panacea for the care of patients with 
symptoms of FMS. For many, who may have been through 
various treatment trials, the final compromise may be the 
limited use of prescription medications, on demand over- 
the-counter agents, and focus toward non-pharmacologic 
strategies. In those continuing drug treatments, many will 
use a combination of drugs, generally in lower doses than 
may be recommended by manufacturers. There is, how- 
ever, no current evidence that patients benefit from drug 
combinations, despite widespread use. 

The best-studied drugs for treatment of FMS are ami- 
triptyline, pregabalin, duloxetine, and milnacipran, lead- 
ing to a recommendation as first-line treatment options 
by two recent evidence- and interdisciplinary consensus- 
based guidelines on FMS [13,14]. In general, the data on 
their efficacy are robust even though the average incre- 
mental benefit over placebo is small [16,17,19-22]. The 
evidence for amitriptylines beneficial effect is not as 
substantial as the others but should be taken in context 
with decades of its perceived success in FMS treatment 
[19]. At this time, the data suggest that there are not 



substantial differences in efficacy between duloxetine, 
milnacipran, and pregabalin. Rather, the evidence sug- 
gests that the majority of medications can provide an 
improvement in pain of 30% in half of the patients tak- 
ing the medication and that improvements in pain of 
50% are seen in a third of patients. These observed bene- 
fits do not translate into global improvement in well-being 
as measured by Short Form Health Survey-36 (SF-36) 
or the Health Assessment questionnaire. Despite treat- 
ment, physical health perceptions remain substantially 
lower (1.5 standard deviations) in FMS than in the 
general population, and scores of patients with FMS are 
essentially equivalent to those seen in patients on 
chronic dialysis [52]. Cyclobenzaprine, other SSRI anti- 
depressants (fluoxetine and paroxetine), and tramadol 
with and without acetaminophen can be regarded as 
second-line treatment options. Therapies with other 
drugs (for example, nabilone and quetiapine) remain 
experimental at this time. 

Drug therapy should be initiated with small dosages 
and with gradual upward titration. We recommend 
starting amitriptyline 10 mg at night, pregabalin 50 to 
100 mg at night, duloxetine 30 mg daily, and milnaci- 
pran 50 mg in the morning. The highest recommended 
dosages are amitriptyline 10 to 50 mg/daily, pregabalin 
300 to 450 mg/daily, duloxetine 60 mg/daily, and milna- 
cipran 100 mg/daily. Patients should be monitored regu- 
larly for efficacy and tolerability, whether by visit, by 
phone, or by email, especially within the first weeks of 
treatment. Responses should be expected within 2 to 4 
weeks once recommended dosage has been achieved 
[21]. Treatment should be continued in treatment re- 
sponders only. Medications that are not providing the 
patient benefit should be discontinued rather than sup- 
plemented by other drugs in pursuit of higher benefits 
by combining' drug treatments. 

Contrary to popular perception, drug treatments 
should be recommended with reservation because of 
limited efficacy and side effect potential. Though not 
supported by RCTs, two recent guidelines strongly 
discourage drug therapy as a single management strategy 
for FMS. Drug therapy may be added to self-management 
strategies that include aerobic exercise or psychological 
therapies (or both) but with the ideal objective that long- 
term management will be achieved with no or minimal 
drug therapy [13,14]. Shared decision-making by patients 
and physicians is required to provide optimal health care 
for patients with FMS. Drug choices should target the 
most prominent comorbid symptoms. Amitriptyline or 
pregabalin could be preferred for those with sleep distur- 
bances, duloxetine for major depression, and duloxetine 
or pregabalin for general anxiety disorder [17,20,22], Pa- 
tients with comorbid rheumatic disease may consider 
tramadol or either duloxetine or tramadol for comorbid 
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osteoarthritis. Potential side effects (for example, sexual 
dysfunction by SSRI and weight gain by TCAs and prega- 
balin) and contraindications (for example, SNRIs in case 
of severe liver damage and pregabalin for professional 
drivers) should be reviewed and carefully considered. 
Medication cost and local status of approval may be an 
important issue, in particular in choosing between generic 
amitriptyline and the other patented first-line agents [20]. 

Both physicians and patients should have realistic ex- 
pectations about the potential benefit of these drugs. Al- 
though patients may initially experience symptom relief 
with good tolerance, the majority will ultimately discon- 
tinue therapy because of inadequate response or unaccept- 
able side effects [17,21,22]. Reduced dosing for pregabalin 
may allow better tolerability, although this generally does 
not apply for duloxetine or milnacipran. Taking 
alpha-2-delta ligands at night or SNRIs with food and at a 
low initial dose helps improve tolerability. Placebo and 
nocebo responses play an important role in the positive 
and negative (dropout rate) effects of drugs in FMS, and 
estimates are that these effects account for up to 60% of 
measured drug efficacy and harms [27,28]. The deliberate 
use of psychological strategies underlying the placebo 
response, such as promoting positive treatment expecta- 
tions and establishing a positive therapeutic relationship 
and regular health-care contact, can likely bolster the 
positive effects of drug treatment. Similarly, open discus- 
sion of previous drug experiences, exploring potential un- 
realistic fears, and regular patient contact may attenuate 
the nocebo response. Important points to consider in the 
drug therapy of FMS -patients are summarized as follows: 

• Drug therapy is not mandatory. 

• Shared decision-making for or against drug therapy 

• Tailored selection of drugs according to 

- Key symptoms beyond pain (fatigue, sleep 
problems) 

- Psychological comorbidities (depressive or 
anxiety disorder or both) 

- Physical comorbidities (rheumatic disease) 

- Contraindications 

- Individual importance of frequent side effects 
(for example, weight gain) 

• Augment placebo and reduce nocebo response. 

• Start low, go slow. 

• Monitor for efficacy, tolerability, and safety. 

• Progressive treatment reduction in responders 

• Consider drug holidays. 

• Promote long-term drug-free self-management of 
the patient. 

Conclusions 

Drug therapy as the sole strategy for the management of 
patients with FMS should be discouraged. Taking into 



consideration the modest effect of currently available 
drugs, high prevalence of adverse effects, and poor rec- 
ord of continued use, the health-care community must 
be vigilant in adhering to responsible prescribing prac- 
tices and carefully monitor patients for both efficacy and 
side effects. 



( ^ 
Note: This article is part of the series on New perspectives in 

fibromyalgia, edited by Daniel Clauw. Other articles in this series 

can be found at http://arthritis-research.com/series/fibromyalgia 

V ) 

Abbreviations 

EMA: European Medical Agency; FDA: US Food and Drug Administration; 
FMS: Fibromyalgia syndrome; HRQOL: Health-related quality of life; 
NSAID: Nonsteroidal anti-inflammatory drug; RCT: Randomized controlled 
trial; SNRI: Serotonin noradrenaline reuptake inhibitor; SSRI: Selective 
serotonin reuptake inhibitor; TCA: Tricyclic antidepressant. 



Competing interests 

WH has received one consulting honorarium from Daiichi-Sankyo (Tokyo, 
Japan) and honoraria for educational lectures from Abbott Germany (Wies- 
baden, Germany), Eli Lilly and Company (Indianapolis, IN, USA), Janssen-Cilag 
(Neuss, Germany), and Pfizer Inc. (New York, NY, USA) in the last 5 years. He 
is the head of the steering committee of the German guideline on FMS and 
a member of national and international scientific societies of internal medi- 
cine, pain medicine, psychosomatic medicine, and sports medicine. He is an 
active participant in Cochrane Collaboration reviews on efficacy of drugs and 
cognitive behavioral therapies in FMS. M-AF has received consulting fees, 
speaking fees, and/or honoraria from Biovail (Mississauga, ON, Canada), 
Forest Laboratories (New York, NY, USA), Janssen-Cilag, Eli Lilly and Company, 
Pfizer Inc., Purdue University (West Lafayette, IN, USA), and Valeant (Laval, QC, 
Canada). She is the head of the steering committee of the Canadian 
guideline on FMS. BW has received one consulting honorarium from Jazz 
Pharmaceuticals (Dublin, Ireland) in the last 5 years. He is an active 
participant in Cochrane Collaboration reviews of FMS drug efficacy and a 
member of the American College of Rheumatology. CS has received 
consulting honoraria from Pfizer Inc. and Eli Lilly and Company and speaker 
honoraria from Allergan (Irvine, CA, USA), Baxter Inc. (Deerfield, IL, USA), CSL 
Behring (King of Prussia, PA, USA), Eli Lilly and Company, Genzyme Corp 
(Cambridge, MA, USA), GlaxoSmithKline (Uxbridge, Middlesex, UK), and Pfizer 
Inc. She is an active participant in Cochrane Collaboration reviews on efficacy 
of drugs in FMS. 

Author details 

department of Internal Medicine I, Klinikum Saarbrucken, Winterberg 1, 
D-661 19, Saarbrucken, Germany, department Psychosomatic Medicine and 
Psychotherapy, Technische Universitat Munchen, Langerstr. 3, D-81675, 
Munchen, Germany. Georgetown University Medical Center, Washington 
Hospital Center, 110 Irving Street, Washington, DC 20010, USA. division of 
Rheumatology, McGill University Health Centre; Alan Edwards Pain 
Management Unit, McGill University Health Centre, Montreal H3G 1A4, 
Canada, department of Neurology, University of Wurzburg, 
Josef-Schneider-Str. 11, D-97080, Wurzburg, Germany. 

Received: 1 1 July 2013 Accepted: 9 January 2014 
Published: 17 January 2014 



References 

1. Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL, 
Tugwell P, Campbell SM, Abeles M, Clark P, Fam AG, Farber SJ, Fiechtner JJ, 
Franklin CM, Gatter RA, Hamaty D, Lessard J, Lichtbroun AS, Masi AT, McCain 
GA, Reynolds WJ, Romano TJ, Russel IJ, Sheon RP: The American College of 
Rheumatology 1990 Criteria for the Classification of Fibromyalgia. Report 
of the Multicenter Criteria Committee. Arthritis Rheum 1990, 33:160-172. 



Hauser et al. Arthritis Research & Therapy 2014, 16:201 
http://arthritis-research.eom/content/1 6/1 /201 



Page 9 of 10 



2. Branco JC, Bannwarth B, Failde I, Abello Carbonell J, Blotman F, Spaeth M, 
Saraiva F, Nacci F, Thomas E, Caubere JP, Le Lay K, Taieb C, Matucci-Cerinic 
M: Prevalence of fibromyalgia: a survey in five European countries. Semin 
Arthritis Rheum 2010, 39:448-453. 

3. Ablin JN, Oren A, Cohen S, Aloush V, Buskila D, Elkayam 0, Wollman Y, 
Berman M: Prevalence of fibromyalgia in the Israeli population: a 
population-based study to estimate the prevalence of fibromyalgia in 
the Israeli population using the London Fibromyalgia Epidemiology 
Study Screening Questionnaire (LFESSQ). Clin Exp Rheumatol 2012, 
30:39-43. 

4. Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Hauser W, Katz RS, 
Mease P, Russell AS, Russell IJ, Winfield JB: Fibromyalgia criteria and 
severity scales for clinical and epidemiological studies: a modification of 
the ACR Preliminary Diagnostic Criteria for Fibromyalgia. J Rheumatol 
2011,38:1113-1122. 

5. Wolfe F, Brahler E, Hinz A, Hauser W: Fibromyalgia prevalence, somatic 
symptom reporting, and the dimensionality of polysymptomatic distress: 
results from a survey of the general population. Arthritis Care Res 
(Hoboken) 20)3, 65:777-785. 

6. Hauser W, Zimmer C, Felde E, Kollner V: What are the key symptoms of 
fibromyalgia? Results of a survey of the German Fibromyalgia 
Association. Schmerz 2008, 22:176-183. In German. 

7. Chandran A, Schaefer C, Ryan K, Baik R, McNett M, Zlateva G: The 
comparative economic burden of mild, moderate, and severe 
fibromyalgia: results from a retrospective chart review and cross- 
sectional survey of working-age U.S. adults. J Manag Care Pharm 2012, 
18:415-426. 

8. Wolfe F, Anderson J, Harkness D, Bennett RM, Caro XJ, Goldenberg DL, 
Russell IJ, Yunus MB: A prospective, longitudinal, multicenter study of 
service utilization and costs in fibromyalgia. Arthritis Rheum 1997, 
40:1560-1570. 

9. Bennett RM, Jones J, Turk DC, Russell IJ, Matallana L: An internet survey of 
2,596 people with fibromyalgia. BMC Musculoskelet Disord 2007, 8:27. 

10. Hauser W, Jung E, Erbsloh-Moller B, Gesmann M, Kuhn-Becker H, Petermann 
F, Langhorst J, Thoma R, Weiss T, Wolfe F, Winkelmann A: German 
fibromyalgia consumer reports - a crosssectional survey. BMC 
Musculoskelet Disord 2012, 13:74. 

1 1 . Wilson AL: Influencing prescribers. Top Hosp Pharm Manage 1 994, 14:40-46. 

12. Frost & Sullivan Healthcare and Life Sciences Consulting Group: Assessment 
of the U.S. Fibromyalgia Market in Support of S1 Filing (Phase 2). [www. 
sec.gov/Archives/edgar/data/1430306/000101376211002697/exh9902.pdf]. 

13. Fitzcharles MA, Ste-Marie PA, Goldenberg DL, Pereira JX, Abbey S, Choiniere 
M, Ko G, Moulin DE, Panopalis P, Proulx J, Shir Y, National Fibromyalgia 
Guideline Advisory Panel: 2012 Canadian Guidelines for the diagnosis and 
management of fibromyalgia syndrome: Executive Summary. Pain Res 
Manag 2013, 18:119-126. 

14. Eich W, Hauser W, Arnold B, Bernardy K, Bruckle W, Eidmann U, Klimczyk K, 
Kollner V, Kuhn-Becker H, Offenbacher M, Settan M, von Wachter M, Petzke 
F, Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen 
Fachgesellschaften: Fibromyalgia syndrome. General principles and 
coordination of clinical care and patient education. Schmerz 2012, 
26:268-275. 

15. Hauser W, Bernardy K, Wang H, Kopp I: Methodological fundamentals of 
the development of the guideline. Schmerz 2012, 26:232-246. In German. 

16. Sommer C, Hauser W, Alten R, Petzke F, Spath M, Tolle T, Uceyler N, 
Winkelmann A, Winter E, Bar KJ, Arbeitsgemeinschaft der Wissenschaftlichen 
Medizinischen Fachgesellschaften: Drug therapy of fibromyalgia 
syndrome. Systematic review, meta-analysis and guideline. Schmerz 2012, 
26:297-310. 

1 7. Hauser W, Urrutia G, Tort S, Uceyler N, Walitt B: Serotonin and 
noradrenaline reuptake inhibitors (SNRIs) for fibromyalgia syndrome. 

Cochrane Database Syst Rev 2013, 1:CD010292. 

18. Tort S, Urrutia G, Nishishinya MB, Walitt B: Monoamine oxidase inhibitors 
(MAOIs) for fibromyalgia syndrome. Cochrane Database Syst Rev 2012, 
4:CD009807. 

19. Moore RA, Derry S, Aldington D, Cole P, Wiffen PJ: Amitriptyline for 
neuropathic pain and fibromyalgia in adults. Cochrane Database Syst Rev 
2012, 12:CD008242. 

20. Hauser W, Wolfe F, Tolle T, Uceyler N, Sommer C: The role of 
antidepressants in the management of fibromyalgia syndrome: a 
systematic review and meta-analysis. CNS Drugs 2012, 26:297-307. 



21. Moore RA, Straube S, Wiffen PJ, Derry S, McQuay HJ: Pregabalin for acute 
and chronic pain in adults. Cochrane Database Syst Rev 2009, 3:CD007076. 

22. Uceyler N, Sommer C, Waliit B, Hauser W: Anticonvulsants in fibromyalgia 
syndrome. Cochrane Database Syst Rev 2013, 10:CD010782. 

23. Furukawa TA, Cipriani A, Barbui C, Brambilla P, Watanabe N: Imputing 
response rates from means and standard deviations in meta-analyses. Int 
Clin Psychopharmacol 2005, 20:49-52. 

24. Wolfe F, Walitt BT, Katz RS, Lee YC, Michaud KD, Hauser W: Longitudinal 
patterns of analgesic and central acting drug use and associated 
effectiveness in fibromyalgia. Eur J Pain 2013, 17:581-586. 

25. Reed C, Birnbaum HG, Ivanova Jl, Schiller M, Waldman T, Mullen RE, Swindle 
R: Real-world role of tricyclic antidepressants in the treatment of 
fibromyalgia. Pain Pract 2012, 12:533-540. 

26. Canadian Agency for Drugs and Technology in Health: Abuse and Misuse 
Potential of Pregabalin: A Review of the Clinical Evidence. 24 April 2012. 
[http://dpic.org/sites/default/files/PregabalinAbuse_CADTH_24Apr2012.pdf]. 

27. Hauser W, Bartram-Wunn E, Bartram C, Reinecke H, Tolle T: Systematic 
review: placebo response in drug trials of fibromyalgia syndrome and 
painful peripheral diabetic neuropathy-magnitude and patient-related 
predictors. Pain 2011, 152:1709-1717. 

28. Hauser W, Sarzi-Puttini P, Tolle TR, Wolfe F: Placebo and nocebo responses 
in randomised controlled trials of drugs applying for approval for 
fibromyalgia syndrome treatment: systematic review and meta-analysis. 
Clin Exp Rheumatol 2012, 30:78-87. 

29. Bennett RM, Schein J, Kosinski MR, Hewitt DJ, Jordan DM, Rosenthal NR: 
Impact of fibromyalgia pain on health-related quality of life before and 
after treatment with tramadol/acetaminophen. Arthritis Rheum 2005, 
53:519-527. 

30. Russell IJ, Kamin M, Bennett RM, Schnitzer TJ, Green JA, Katz WA: Efficacy of 
tramadol in treatment of pain in fibromyalgia. J Clin Rheumatol 2000, 
6:250-257. 

31 . Tofferi JK, Jackson JL, O'Malley PG: Treatment of fibromyalgia with 
cyclobenzaprine: a meta-analysis. Arthritis Rheum 2004, 51:9-13. 

32. Moldofsky H, Harris HW, Archambault WT, Kwong T, Lederman S: Effects of 
bedtime very low dose cyclobenzaprine on symptoms and sleep 
physiology in patients with fibromyalgia syndrome: a double-blind 
randomized placebo-controlled study. J Rheumatol 201 1, 38:2653-2663. 

33. Holman AJ, Myers RR: A randomized, double-blind, placebo-controlled 
trial of pramipexole, a dopamine agonist, in patients with fibromyalgia 
receiving concomitant medications. Arthritis Rheum 2005, 
52:2495-2505. 

34. Painter JT, Crofford LJ, Talbert J: Geographic variation of chronic opioid 
use in fibromyalgia. Clin Ther 2013, 35:303-31 1. 

35. Marschall U, Arnold B, Hauser W: Treatment and healthcare costs of 
fibromyalgia syndrome in Germany: analysis of the data of the Barmer 
health insurance (BEK) from 2008-2009. Schmerz 201 1, 25:402-404. 
406-410. In German. 

36. Callejas Rubio JL, Fernandez Moyano A, Navarro Hidalgo D, Palmero 
Palmero C: [Percutaneous fentanyl in fibromyalgia]. Med Clin (Bare) 2003, 
120:358-359. In Spanish. 

37. Fitzcharles MA, Faregh N, Ste-Marie PA, Shir Y: Opioid use in fibromyalgia 
is associated with negative health related measures in a prospective 
cohort study. Pain Res Treat 2013, 2013:898493. 

38. Painter JT, Crofford LJ: Chronic opioid use in fibromyalgia syndrome: a 
clinical review. J Clin Rheumatol 2013, 19:72-77. 

39. Chou R, Fanciullo GJ, Fine PG, Adler JA, Ballantyne JC, Davies P, Donovan 
Ml, Fishbain DA, Foley KM, Fudin J, Gilson AM, Kelter A, Mauskop A, 
O'Connor PG, Passik SD, Pasternak GW, Portenoy RK, Rich BA, Roberts RG, 
Todd KH, Miaskowski C, American Pain Society-American Academy of Pain 
Medicine Opioids Guidelines Panel: Clinical guidelines for the use of 
chronic opioid therapy in chronic noncancer pain. J Pain 2009, 10:1 13-130. 

40. Ramiro S, Radner H, van der Heijde DM, Buchbinder R, Aletaha D, Landewe 
RB: Combination therapy for pain management in inflammatory arthritis: 
a Cochrane systematic review. J Rheumatol Suppl 2012, 90:47-55. 

41. Skrabek RQ, Galimova L, Ethans K, Perry D: Nabilone for the treatment of 
pain in fibromyalgia. J Pain 2008, 9:164-1 73. 

42. Ware MA, Fitzcharles MA, Joseph L, Shir Y: The effects of nabilone on sleep 
in fibromyalgia: results of a randomized controlled trial. Anesth Analg 
2010, 110:604-610. 

43. Ware MA, St Arnaud-Trempe E: The abuse potential of the synthetic 
cannabinoid nabilone. Addiction 2010, 105:494-503. 



Hauser et al. Arthritis Research & Therapy 2014, 16:201 
http://arthritis-research.eom/content/1 6/1 /201 



Page 10 of 10 



44. Cuatrecasas G, Alegre C, Fernandez-Sola J, Gonzalez MJ, Garcia-Fructuoso F, 
Poca-Dias V, Nadal A, Cuatrecasas G, Navarro F, Mera A, Lage M, Peino R, 
Casanueva F, Lihan C, Sesmilo G, Coves MJ, Izquierdo JP, Alvarez I, Granados 
E, Puig-Domingo M: Growth hormone treatment for sustained pain re- 
duction and improvement in quality of life in severe fibromyalgia. Pain 
2012, 153:1382-1389. 

45. Bennett RM, Clark SC, Walczyk J: A randomized, double-blind, placebo- 
controlled study of growth hormone in the treatment of fibromyalgia. 
Am J Med 1998, 104:227-231. 

46. Cuatrecasas G, Gonzalez MJ, Alegre C, Sesmilo G, Fernandez-Sola J, Casa- 
nueva FF, Garcia-Fructuoso F, Poca-Dias V, Izquierdo JP, Puig-Domingo M: 
High prevalence of growth hormone deficiency in severe fibromyalgia 
syndromes. J Clin Endocrinol Metob 2010, 95:4331-4337. 

47. Calandre EP, Rico-Villademoros F: The role of antipsychotics in the 
management of fibromyalgia. CN5 Drugs 2012, 26:135-153. 

48. Zhang JP, Gallego JA, Robinson DG, Malhotra AK, Kane JM, Correll CU: 
Efficacy and safety of individual second-generation vs. first-generation 
antipsychotics in first-episode psychosis: a systematic review and 
meta-analysis. Int J Neuropsychopharmacol 2012, 3:1-14. 

49. Younger J, Noor N, McCue R, Mackey S: Low-dose naltrexone for the 
treatment of fibromyalgia: findings of a small, randomized, double-blind, 
placebo-controlled, counterbalanced, crossover trial assessing daily pain 
levels. Arthritis Rheum 2013, 65:529-538. 

50. Smith B, Peterson K, Fu R, McDonagh M, Thakurta S: Drug Class Review: 
Drugs for Fibromyalgia: Final Original Report [Internet]. Portland (OR): 
Oregon Health & Science University. 2011 [http://www.ncbi.nlm.nih.gov/ 
books/NBK55552/]. 

51. Nuesch E, Hauser W, Bernardy K, Barth J, Juni P: Comparative efficacy of 
pharmacological and non-pharmacological interventions in fibromyalgia 
syndrome: network meta-analysis. Ann Rheum Dis 2013, 72:955-962. 

52. Straube S, Derry S, Moore RA, McQuay HJ: Pregabalin in fibromyalgia: 
meta-analysis of efficacy and safety from company clinical trial reports. 
Rheumatology (Oxford) 2010, 49:706-715. 



doi:10.1186/ar4441 

Cite this article as: Hauser et al:. Review of pharmacological therapies in 
fibromyalgia syndrome. Arthritis Research & Therapy 2014 16:201. 



